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VY crarri HaBeACHI Pe3yJibTATH IPO IOBEAIHKY CYM CTCIICHEBHX PsIiB B OKOJAX TOYOK JIOKAJIHHOTO
EKCTPEMYMY Ta KOHTPIPHUKIAIN, IO CIPOCTOBYIOTh IHTYITHBHI YABICHHS PO MOBEAIHKY TOCTATHBHO TIAJKUX (DYHKITIH

B OKOJAaX TAKHX TOYOK.

Crathsl COAEPKUT PE3YIbTATHI O MOBEACHUH CYMM CTCICHHBIX PSA0B B OKPECTHOCTSAX TOUCK JOKAJIBHOTO
SKCTPEMYMA M KOHTPIOPHMEPBI, KOTOPBIC OINPOBEPralOT HHTYMTHUBHBIC MPEACTABICHHA O MOBEACHHH JOCTATOYHO

rIaAKuX (PYHKIMH B OKPECTHOCTAX TAKUX TOUCK.

This article contains the results on the behavior of the power series sums in the local extreme point
neighborhood and the counterexamples for the intuitive ideas on this behavior in the case of the sufficiently smooth

functions.

SAx moBomuTh cebe AOCTATHBO TNaAKa (PYHKLISI B OKOJI TOYKH CTPOTOro JIOKAJIBHOTO
exctpemymy? TyT HTYiLlIsS IHKOJIM MiJKa3ye, IO B OKOJI TAKOi TOUKH (DYHKIIISI Mae BECTH cede sk
MHOTOYJIEH MApHOTO CTENeHs, 30Kpema, OyTH JIOKaJbHO OMYyKJIOK. BUSABNAETbCS, IHTYIIIsS
HACTIpaB/l MiJBOANTh, X04Ua MOAIOHI TBEPIKEHHs MOXKHA 3HAWTH Y BEJIbMU aBTOPUTETHUX BUIAHHS
([1], rmasa 3, ¢.72). V wiit cTaTTi MU HABOJUMO PE3YJIBTATH PO MOBEAIHKY CYM CTENICHEBHX PSIIB B
OKOJII TOYKH CTPOTrOro JIOKAJBHOTO EKCTPEMyMy, & TaKOX KOHTPHPHUKIAIM, IO CBIAYATH MPO
XHOHICTh LIUX TBEPIPKEHB y KJlacaxX TIJIaJKUX Ta HaBITb HECKIHYEHHO NU(epeHIIHOBHUX QYyHKLIH B
MeykaX HOPMATHBHOTO KypCy MaT€MaTHYHOTO aHami3y QpyHKUiH oxgHiei 3MiHHOi. [Topyineni nutanss
MOKYTb OyTH BUKOPHCTaHI U 3aJly4eHHsI CTYAEHTIB IO HAYKOBO-IOCIHIIHOI pOOOTH B HANPSMKY
MAaTeMaTUYHOTO aHaji3y BXKE€ Ha MEepPUINX KypcaX MaTeMaTHYHUX (PaKkyJIbTETIB KJIACHYHUX Ta

NeJaroriyHuX YHIBEPCUTETIB.

Hexaii pynkuist f € cymoro 36ikHOTO Ha R = (—oo,+oo) CTETICHEBOTO P,

f(x)=>a,x", xeR (1)
n=0
Jlema 1. Hexaii pyHkuis f Bu3HayeHa piBHICTIO (1) Ta icHye 3013KHa MOCIAOBHICTD (xk),

taka, mo f(x;)=0. Tomi f(x)=0,xeR.
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HNosenenns. Hexaii x, — x; € R, k — oo. Iloknagemo B (1) t =x—x, t;= x;, —xg, k >1.
2] 2] 2]
Toni F(x)=>a, 2 > a,(t+x))" > b,t" g(t),teR, ne xoebiuienrn b,,n>0
n=0 n 0 = n O =

BU3HAYAIOTHCS OTHO3HAa4YHO. Jlami, y piBHOCTI g(tk) =0, k >1 mnepelizemMo 10 rpaHuLi MpU k —> ©
[ee]
1 orpumaemo b, =0. Ha npyromy kpori y piBHOCTI ant,'g_l =0, k >1 mepelizeMo A0 TpaHUIl
n=l1
npu k—oo 1 orpumaemo b =0 1 1.0. Otxe, b, =0,n>0, TOOTO f(x) =0, x<c R. Jlema
TOBEICHA.
3ayBa:kennsi 1. TBepmkeHHs JieMu | € HACIIIKOM BJIACTUBOCTI €IMHOCTI AHAJTITHYHUX
bynkuin ([2], §11.5). Ane y uiit ctaTTi MU HE BUXOAMMO 32 MEKI MATEMaTHYHOTO aHa3y QyHKII1
OIHI€l 3MIHHOI.
Teopema 1. Hexait ¢ynkuis (1) mae 30iKHY NOCTIIOBHICTD TOYOK (xk) JIOKAJIbHOTO
exctpemymy. Toxmi f(x)=const, x € R.
JloBenenns. Bracninok HeoOXiTHOI YMOBH JIOKAJIBHOTO €KCTpEeMyMy, f '(xk) =0,k21. I3
nemu | BunmBae, mo f '(x) =0, x € R, 3BinKH CIIAyE TBEPIKEHHS TEOPEMHU.

Hacainox 1. Hexail x, — Touka JJOKaJIbHOTO €KCTPEMyMY BIIMIHHOI BiJ cTanoi QyHKIi, 1m0

€ CyMOI0 3015kHOTO Ha R cremeneBoro psay. Toni icHye Take O > 0, 1o iHTepBa (xO ~8,xy+5)

MICTHUTb PIBHO OZHY TOUKY JIOKAJIBHOTO EKCTPEMYMY.
[HMMU coBaMu, MHOJKMHA BCIX TOYOK JIOKAJBHOTO €KCTPEMyMY BIAMIHHOI Bif CTajol
¢ynkuii (1) cknamgaeTses 13 130JbOBAHUX TOUYOK.

Teopema 2. Hexail x, — Touka CTPOroro JOKajJbHOro excTpemyMy ¢yHkmii (1),

m= min{n eN| " (xy) = 0},N = {1,2,3,..}. Toni

S (&) (%)

P (x—xo)k,xeR. (2)

£ £ (%) =3

k=m
ITpu ubomy QyHskuis (1) cTporo onykia B A€SKOMY OKOJII TOUYKH X,,.
Hosenenns.  CreneneBuii psan €  psgom  Tedimopa  cBoei  cymu.  Tomy
n
_ i £ (x0)

|
n=0 n:

/(%)

n . .
(x—xo) ,x€ R, Ockinbku QyHKLIi f Mae TOYKY CTPOrOro JIOKaJIbHOTrO

eKCTPEeMyMy, TO BOHA He € CTajioro Ha R, a Tomy icHye ne N : f () (xo) # 0. HatypanbHe 4ucio

m BHU3HAYUEHO KOPCKTHO: I[OBi.]'IbHa HEMOPOKHA HiI[MHO}KI/IHa HATypaJIbHUX YHUCECIT MICTHUTD
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dJalimenine uucno. Ilpu mpoMmy umcio m mapHe. lle BuIuMBae i3 JOCTaTHIX YMOB CTPOTC

JokaabHOTO excTpemymy ([3], c.158, Teopema 3). [ami,

2 ) (x k
f(x):k;fT(!)(x—xo) ,XER,
v 2 M) e [ S ()
f (x)—g P k(k=1)(x-xp) £x - x;) (m—2)! +o(1) |, x = xq.

@yHKIIA f CTPOro Omykja B AEsIKOMY OKOJi TOukd X,. MificHo, Hexail f (m) (xo) >0. Toni mnst

nesikoro & >0Vt e(xg—38, xg+8)\{xo}: f"(¢)>0, 3Binku BuNIMBaE cTpora OMyKIiCTh BHM3

¢byHkuii f Ha iHTEpBa (xO ~8,x,+6). Y Bunanky f (m) (xo) <0 ¢yHKUis f cTpPOro omykia
Bropy B J€IKOMY OKOJIi TOUKH X,.

VY 3B’s3Ky 13 TBEPIKEHHSIMH TeopeM 1, 2 IUIsi CyM CTENeHEeBUX PsiiiB, HABEAEMO KiUIbKa
MPUKJIAIB JOCTATHBO IIIAAKUX (DYHKINH, IS IKUX TBEPXKEHHS LIMX TeopeM XUOHI. TakuMm 4MHOM,
NOBEIIHKA TakuX (YHKOIH B OKOJI TOYOK €KCTPEMyMy He TUIbKM He TofidHa A0 TMOBENIHKHU
MIOJIIHOMIB JIPYTOro CTENEHs, a W B3arayi He MoAiOHa 1O MOBEeNiHKH OyIb-sKOTO anreOpaidHoro
MOJIIHOMAa HEHYJbOBOTO CTemneHs. BigMiTUMO, IO neski OJU3bKI MHUTAHHS IMOAO JIOKAJIBHOI
MOBEIIHKH IJ1agKuX (GYHKIIH PO3TIISTHYTO Y BiIOMii kHM31 [4], po3ain 3.

Hpuxaan 1. /IBiui HenepepBHo audepeHLiioBaHa BiAMiHHA Bia KOHCTAHTH QyHKLis,
0 Mae€ 30i’KHY MOCTIIOBHICTH TOUOK JIOKAJBHOI0 ekcTpemMymy. ToOTO List PyHKIIST Mae TOUKY
eKCTpeMyMy, B OyIb-sSIKOMY OKOJII sIKOi 3HAWAETbCsl HECKIHYeHHA (3JIYe€HHAa) MHOJKHMHA TOYOK

excTpemyMiB wiei pynkmii. [Tokmanemo

)

OueBuaHO, MiHIMaJIbHE 3HAYEHHS Li€l QyHKUIi qopiBHIOE 0. 30Kpema, BOHO JocsAraeTses y Tour 0.

. . . . . o .1 .
Kpim Toro, Oynp-sikuii ok Touku 0 MiCTUTE O€3J1i4 KOPEeHiB PIBHSAHHS Sin — = —1, B AKUX (yHKLIS
X

-1
T
Jf Takox HaOyBae 3Ha4E€HHs HyJb. TakuM YMHOM, TOUKH X, = [—E+27rnJ , € Z € TOYKaMH

CTPOTOTO JIOKAJBHOTO ekcTpemMyMmy (yHKiil f. IIpu IbOMy TOYKa HECTPOTOTO abGCOJNFOTHOTO
miniMymy x, =0 e rpasuuero nocminosHocreit  (x,), (x_,) TOHYOK CTPOroro JIOKaILHOIO

exctpemyMmy ¢ynkuii. Ilepekonaemocs, mo QyHKIis f 1Bl HenmepepBHO nudepeHLiioBHa HA R.

HiiicHo,
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1 1
, 6x° [1+sin—}—x4 cos—, x =0,
f (x)— X X

0, x=0.
IMoxinHa mpu x = 0 3HalineHa 3a mpaBujaamu audepeHmioBaHHsg, a y Touli x =0 — 3a

O3HA4YEHHSIM MOXi1HOi. Tak caMo 3HAXOAUMO APYTY MOXiAHY GyHKIil [ :

1 1 1
30x* [1+sin—} ~10x> cos— — x? sin—, x #0,
X X X

S"(x) =
0, x=0.

HeBaxxko Oaunrty, mo npyra noxigHa QyHkuii f HemepepHa Ha R. Kpim Toro, mpyra moxigHa

bynkuii f He 30epirae 3HaKa Hi JIBOPYY, HI IPABOPYY TOUKH HyJb. J{iHCHO, U OCTITOBHOCTEH

-1 -1 ” "

X

X, :[—%+27rnJ s Vi [%+27rn} ,n>1 Maemo limLG):k, limL;") -1.
n—x0 xn n—x0 yn

Otxe, QyHKIIS [ HE € ONYKJIOK B KOAHOMY OKOJIi TOYKHU HYJIb.

3ayBaxKuMo, MO MOX1HA TPETHOTO NOPSAKY GyHKLIT (3) Mae po3puB APYroro poay B HYJI, a
MOX1HA YETBEPTOTO MOPSAKY YV HYJII HE ICHYE.

BigcyTHICTP OMyKJIOCTI B OKOJI TOYKU JIOKAJHHOTO EKCTpeMyMy He OO0OB’SI3KOBO
3YMOBJTIOETHCSI HEI30JIbOBAHICTIO TOYKH JIOKAJLHOTO EKCTPEMyMy, SIK CBIAYUTH HACTYIMHHMA
MIPUKIIAI.

Ipuxaan 2. /Iiui HenepepBHO AudepeHUiiioBHA (PYHKLIsA, 10 MA€ i301bOBAHY TOUYKY
CTPOroro JIOKAJIBLHOr0 eKCTPEeMyMY i He € OIYKJIOK0 B KOTHOMY OKOJIi i€l TOUKH.

Tlokmagemo

Xt £1+24x2 sinlj, x=0
X )

f(x)= 4)

0, x=0.

OyHKIlis f Mae CTPOTUN JIOKANbHHI MiHIMyM B Touti xo = 0. JlificHo, must 6 = , Ui BCIX

1
T
x€(—0,0)\{0} crpaBIKyeTbCS HEPIBHICTD x)> f(0)=0. Ilepwa Ta apyra nmoxigxi GyHKLIi

(-6.6)\{0} crpasky P S(x)>1(0) p Py

3HAXOMASATHCS TaK CaMoO, K Y MOMePEeNHbOMY TTPUKIIaI. Maemo:

4% +144%5 sinA - 24x4 cosl, x#0,

f'(x)= | x x

1222 + 720x% sin L — 240x cos L — 242 sinl, x#0,

f”(x): X x X
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ITomiTumo, 1o f'(x) = (4+0(1)), x — 0. 3Bimcu BUIUIMBAE, IO JIBOPYY 1 MPaBOPYY
TOYKH HyJIb nepina noxinHa (yHkuoii f 30epirae 3nak. OTxe, y IEIKOMY OKOJI TOYKU HYJb
BIZICYTHI TOYKH JIOKQJIbHOTO €KCTpeMyMy (YHKLII / 3a BHHATKOM TOYKH CTPOTOTO JIOKAJIbHOTO
MiHIMyMy Xo = 0. TakuM YMHOM, HyJb — 130JIbOBaHA TOYKA MHOXXHHU BCIX TOYOK JIOKQJBHOTO
excTpemyMmy QyHKmii f.

[TepexoHaemocs Temep, IO JIBOPYY 1 MPaBOPYdY TOUKH HYJIb Ma€ MiCIle HECKIHYEHHA
KUTBKICTB 3MiH 3HaKy Ipyroi noxinHoi ¢pyHkuii f. Lle BumuBae i3 piBHOCTI

S7(x) =127 [[1—2sinl}r0(l)} x>0,

X

JificHO, ISl OCTaTHBO BEJUKHX 3HAYEHb |n , n € Z npyra noxigHa HaOyBae Bi  €eMHUX 3HAYEHb Y

x -1 - -1
TOYKAX X, = [E + 27m} Ta JOAATHUX y TOYKAX y, = [_E + 27m} . pwu upomy x,,y, =0

npu n — . TakuMm 4uHOM, Apyra noxinHa ¢pyHkuii f He 30epirae 3HaKa MpaBopyd 1 JIBOPYY HYJIS,
3BIIKH 1 BUTUIMBAE TBEPUKEHHS MPO BIACYTHICTh OMYKJIOCTI PyHKUIi / B OyAb-KOMY OKOJII TOUKU
CTPOTOTO JIOKAJBHOTO MIHIMYMY L€l QyHKLII.

3ayBakMMO, IO TIOXiJHA TPETHOTO MOPAAKY (YHKIIT (4) Mae pO3pUB IPYroro poay B HyJI, a
MOX1HA YETBEPTOTO MOPSAKY YV HYJII HE ICHYE.

Hpuxnaag 3. HeckinuenHo audepeHuiiioBHa (yHKUIsI, 0 MA€ i30JIbOBAHY TOYKY

CTPOTroro JOKAJbLHOI0 eKCTPEMYMY 1 He € ONMYKJIOI B 5KOTHOMY OKOJIi i€l TOYKH.

IToxnanemo
1 .1
exp[——2 1+ x? sin—- , x =0,
f(x)= x x )
0, x=0.
OyHKIis / Mae CTPOrWid JOKaIbHUM MiHIMyM B Touili xo = 0. JlificHo, anmsa Bcix

xe(-L1)\{0}  cnpaBmkyerscs mepiBhicts f(x)> f(0)=0. Ilepma Ta apyra moximui

3HaAXOOATBCH TaK CaMO, SIK Y nonepez{HiX npukJjagax:

131 .1 1
, exp(——zj—3£2+(2x2 +2x4)sm—3—3xcos—3j,x¢0,
f (x) = X )x X X

0, x=0;

2 3 3

1V)1 .1 1
, exp[——j—6£4—6x2 +(4x2 +2x* 4 2x8 —9)sm——l2xcos—], x=0,
f (x): X X X
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3aysaxumo, wo lim f”(x)=0= f"(0). Ipaopyd i niBOpYd TOUKH HyNb APyra NOXiaHa QyHKLI:
x—0

(5) e s0epirae smaka. Jiiicno, f”"(x)=exp [—%j-%@ —~ 9sini3 +0(1)j, x—0 i s
x”) x x

NOCTaTHBO BEJIHUKUX 3HAYEHb |n , N € Z npyra moxinHa HaOyBae Bil'€MHUX 3HA4Y€Hb y TOYKaX

n

T -1/3 - -1/3
X, = [E-i- 27m} Ta OONATHUX Y TOYKAX y = [—5 + 27m} . Ipn nupomy x,,y, — 0 mpu

n — . Takum unHOM, PYHKLIS (5) HE € OMYKIIOKO B )KOIXHOMY OKOJII TOYKU HYJIb.

Jnsa noBeneHHs HECKIHYeHHOI audepeHuiioBHOCTI HA R ¢yHKUii (5) momMiTUMO, IO TPU

£ (x)= exp[—%}[an [lJ +b, [lJ sini3 +e, [lJ cos%j, n>0,
X X X X X X

ne a,(-), b, (), ¢, (-) — muorounesn. Tomy lim £ (x)=0. Mani ms A mpw n=12,..

x—0

xz0

MOC/IIZIOBHO ~ 3aCTOCOBYEMO Hacmiaok Teopemu Jlarpamka ([3], rnmaBa 4, m. 2, Hacmimok 4) i
OTpUMY€EMO [ () (0) =0. Takum yuHOM, (yHKLIS (5) 7 pa3 HenepepBHO audepeHniioBHa Ha R
IUTSL AOBUTBHOTO HATYPAIBHOTO 71, TOOTO HECKIHUEHHO AudepeHuiioBHa Ha R .

Hageneni y crarri pe3ynpTatd Ta KOHTPIPHKIAAM LIONO TOBEAIHKM (PyHKIii y TOUL
CTPOTOrO JIOKAJIBHOTO EKCTPEMyMy MOXYTh OYTH BHUKOPHUCTaHI Y HAyKOBO-JOCIHIIHIN poOOTi

CTYICHTIB MOJIOAIINUX KYpCiB, ISl MIATOTOBKH KYPCOBHX pOOIT, y CIELiaJbHUX Kypcax miis

CTYZI€HTIB-MaTE€MATHKIB MEeIaroriYHUX yHIBEPCHUTETIB.
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